Structural influence of C8-phenoxy-guanine in the NarI recognition DNA sequence.
Phenoxyl radicals can covalently attach to the C8 site of 2'-deoxyguanosine (dG) to generate oxygen-linked biaryl ether C8-dG adducts. To assess the structural impact of an O-linked C8-dG adduct in duplex DNA, C8-phenoxy-G ((PhO)G) and C8-4-fluorophenoxy-G ((4FPhO)G) were incorporated into the G(3) position of the 12-mer NarI recognition sequence (5'-CTCGGCXCCATC, where X = G, (PhO)G, or (4FPhO)G) using solid-phase DNA synthesis with O-linked C8-dG phosphoramidites. The modified strands were hybridized to six different complementary strands that include regular base pairing to C [NarI'(C)], mismatches with G, A, T [NarI'(N)], and an abasic site [NarI'(THF)], and a 10-mer sequence to model a -2 deletion duplex [NarI'(-2)]. All duplex structures were characterized using UV-vis thermal melting temperature analysis, and in each instance, the O-linked C8-phenoxy-G adducts were found to destabilize the duplex relative to the unmodified controls. The most stable duplex structures match the O-linked C8-dG adduct against C and a G mismatch, which are comparable in terms of stability. These duplexes were further characterized using circular dichroism, dynamic (19)F nuclear magnetic resonance experiments, and molecular dynamics simulations. On the basis of these findings, (PhO)dG adopts the B conformation opposite C, with the phenoxy moiety residing in the solvent-exposed major groove. However, opposite the G mismatch, (PhO)dG adopts a "W-type" wedge conformation with the phenoxy group residing in the minor groove. These studies predict that the O-linked C8-dG lesion (PhO)G will have a weak mutagenic effect, as determined for the corresponding single-ringed nitrogen-linked C8-dG adduct derived from aniline.